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Tém tat:
Khe hé giira dinh canh déng va vé tuabin tdng ap dong co diesel dang doc truc la thong
s cén duwoc quan tam khi thiét ké tuabin ciing nhw khi thao 13p tuabin dé bdo duéng.
Khe hé nay bj thay déi sé énh hudng dang ké céc théng sé cong tac ctia tuabin may
nén va déng co diesel. Bai bao nghién ctru anh hudng cda khe hé gilra dinh canh dong
va V6 tuabin ting 4p déng co diesel dang doc truc dén mét sé thdng sé cong tac cua
déng co Diesel.

Abstract:
The radial clearance between a wheel of turbocharger and case is the parameter which
requires attention at the designing time as well as disassembling, assembling of
turbocharger in reparing, because its change will affect article the operating parameters
of turbocharger, air compressor and diesel engine. This article studies an influence of
the radial clearance between a wheel of turbocharger and case on the operating some

parameters of diesel engine.

1. Bat van dé

Khe hé& gitra dinh canh déng va vo tuabin tang
ap dong co diesel dang doc truc cé thé 1a bj ting
|én do céc chi tiét bi mon, hodc ciing c6 thé do moét
vai ly do nao d6 trong khi 1&p rap. Khi khe hé gitra
dinh canh déng va vd tuabin tang ap dong co
diesel tang thi mat mat lwu lwong khi xa tang do ro
lot qua khe h& dan dén lam gidm céng suét va
hiéu suat cta tuabin. M&t khac khi lwa chon may
nén gio6 tang ap cho ddng co diesel thi diém phdi
hop 1am viéc trén dac tinh may nén gié gitra may
nén v&i dac tinh thuy déng clia déng co & tai dinh
merc 1& ndm & khu vwec cé hiéu suat cao, va khi
phu tai dong co thay doi thi diém lam viéc trén X L
duwong dac tinh thuy lyc clia dong co thuong chay ~ Hinh 1. Tuabin méy nén Joai VTR.
trén ving c6 hiéu suét cao cla may nén gio, 1- Canh ong phun;
nhung khi khe hé dinh canh tuabin tang ap téng 2- Canh déng cda tua bin;
lén thi céng suét tuabin gidm nén céng suét truyén 3- 6khe h¢ gidra dinh canh v6i vo tuabin
dan cho may nén ciing gidm theo, dan dén nhiét
dd khong khi sau may nén va ap suét tang ap cda
may nén gidm di, do vay diém |am viéc clia may nén gi6 chuyén dich xubng noi co hiéu suét thap.
Khai thac dong co & céac ché d6 cé hiéu suat may nén gié thap thi cac théng sb cong tac ctia dong
co thay dbi theo chiéu hwdng xau di, van dé khai thac dong co véi hiéu suat may nén thay déi da
dwoc nghién clru & tai liéu [3].

Nghién ctru &nh hwéng cla khe hé gitba dinh canh dong va vé tuabin tdng ap déng co diesel
dang doc truc dén mét s théng sb cong tac ctia ddong co Diesel d& dwgc cac nha nghién ctvu khi
thiét ké va ché tao tuabin ting ap, nhwng trong khai thac tuabin tang ap cho déng co diesel thi &
Viét Nam chwa dwoc chi y mét cach dung mirc. Béi vay, bai bao nay trinh bay dé doc gia thay
dwoc sw &nh hudng clia khe hé dén cac thong sb cong tac déng co diesel cling nhw anh hwéng
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t6i tinh kinh té trong khai thac ddng co ma c6 quan diém ding va can phai lwu y trong khai thac va
slra chira.

2. Phan tich sw thay déi cdc théng sé céng téc tuabin-may nén-déng co diesel khi thay déi
doé Ion khe ho

Khi xa di vao tuabin tang ap gia str v&i lwu lvgng

Gix thi mét phan G, di qua khe hé va mét phan 16n Gy, Ty 4 . ,L, Net it
- Gy di qua canh tuabin dé sinh céng (hinh 1). Khi khe F~ T

h& & gitba dinh canh ddng va voé tuabin tang ap dong ' —./' / \ Ty
co diesel dang doc truc tang Ién thi lwong khi xa di 1kl ,i,,ﬁ

o

qua khe h& G, tang lén, do vay ma lwgng khi xa di
qua canh déng tuabin giam di vi thé ma hiéu suét va
cong suét tuabin tdng 4p gidm xubng. Khi céng suét
tuabin giadm thi cong suat may nén gi6 ting ap bi giam
theo, nhw vay ap suét gi6 ting ap va nhiét do khong
khi tdng 4p sau may nén bi giam, hiéu suat may nén
gidm nén lam cho lwong khéng khi cap vao dong co
gidam, néu ma lwong nhién liéu tiéu thu cho déng co

khéng thay dbi thi ltc nay dong co diesel lam viéc voi - B 7\ v

hé s6 dw lwgng khéng khi thap. Néu thoi diém phun \| _~ A

nhién liéu, Iuo’ng nhién liéu cung cap cho chu trinh va " i ""\; T
T eT

tinh trang cla hé thdng nhién liéu khong thay dbi thi
v&i ap suét gi6 tang ap thap chét lwgng hoa trén nhién
liéu va khéng khi sé kém nén nhién liéu chay cham d,  Hinh 2. sw thay déi diém IAm viéc trén
qua trinh chay cua nhién liéu trong xilanh ddng co' xau déc tinh mdy nén va tuabin ting ap.
di, cu thé la thdi gian tri hodn sy chay xdy ra kéo dai,
goc két thuc qua trinh chay tang I&n, qua trinh chay rot
kéo dai va thoi gian chay toan bd lwgng nhién liéu
cung cap cho 01 chu trinh sé tang I&n, &p suét chay cwc dai gidm do ap suét gi6 tang ap giam,
cong suét Co ich cta dong co giam xubng. Muébn dé dong co diesel san ra cong suat c6 ich nhw
trwée thi cn phai cung cap thém mét lwong nhién liéu nhw vay gay ra sy tdn kém vé kinh té, hon
nra nhiét do khi xa sé tang lén gay tang (rng suét nhiét cho déng co.

A- Diém lam viéc khe hé &;
B- Biém lam viéc khe hé &.

Gia s ban dau khe h& dinh canh tuabin 1a &, va diém lam viéc trén d&c tinh may nén va tuabin
la diém A (trén hinh 2) voi nhiét do khi xa la Try, vong quay tuabin Nk, khi khe h& tang Ién t&i 6,
I&n hon thi diém lam viéc dich chuyén sang diém B v&i nhiét do khi xa tang, vong quay tuabin gidm
xuéng Ny, diém B trén dac tinh may nén gan duwéng giéi han khong on dinh 1.

3. Mt sé cong thirc dung trong tinh toan

Suét tiéu hao khi xa qua canh dong:

Gg:GkX_GrI 1)
Cong suét cha khi xa sinh ra trén canh ddng tuabin tang ap:
P=u[(Gyy —Gy)Cy.cos0 + (G — Gy )Cy.CO8 0L, | @)

Hiéu suét trén canh déng tuabin tang ap:
U[(Gy =G )Cy.c08 04 + (G — Gy )Cy.cO8 a1y |

' _ 3
e GkX'EO ( )
u G G
= 1-—=1 |C,.cosa, + 1 1C,.cosa 4
Tlcd E, H kaJ 1 1 ( G 2 2 (4)
Tw (4) ta co:
' u GrI
Neg =—|(Cy.cos0 +C,.cO8 0, ) (5)
E, G
2 2 2 2
Thay E, = Cis =Co + Wor =Wii 5 (5)

2
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. G
Taco MNed = Med {l_ . J (6)
G kx

Suét tieu hao khi xa qua khe h& canh déng G, dwoc tinh nhw sau:

G - 180y 2.0.00 + W2

= 7
rl v, ( )
Nhw vay
GrI — 8'dZ'MrI ~ 0 (8)
Gy MpdlsinB, +ddu, LsinB,
Vo 5 =Mndsd ©)
Hod
Hiéu suét cla tuabin khi khe hé dinh canh thay dbi:
1_Gﬁ
G
MNed2 = Nedi+ ka (10)
1— it
G
Cong suét do tuabin ting 4p san ra:
ko -1
k P, |k
Np =Gy Ry T 1| =2 | * |y 11)
kg -1 P

Trong truyén nang lwong gidra tuabin va may nén tang ap ta co:
Nmn = Ni (12)

Ap suét khdng khi tdng ap sau may nén:

k
_ 1
P = N XL M4 [ (13)

Nhiét d0 khdng khi tang ap sau may

nén:
k-1 1 X2, vz
Tk = Nlb'_' +T0 (14) Y [3.2
e \ [
Véi Rg = 02871 [kJkg.K]; Ry = N i (et
0,2864 [kJ/kg.K]; k = 1,4; k, = 1,34. Ao C2
- d6 Ion khe hé [mm]; Ny, Nis- €ONng _ | =1 U
suat cla tuabin, may nén gié tang ap, o (o)
[kw; il y s
L, H2- hé sb lwu lwong cla khi xa di oNH
qua khe hé va qua canh dong cla tuabin; = |12
Ruo Ru- hang s cia khi xa, khdng Co | @ - C2
khi, [kJ/kg/K]; k. k- chi s& doan nhiét ctia ! Psti

khi xa, khéng khi;

T Nhiét do khi xa trwée tuabin, [K];
Pw. Psp- &p sudt khi x& trwéc va sau
tuabin, [kPal, (tuabin phan kich)

Po, To- ap SU?t \A’/avnhle’t o mol t’ru’O’n'g, P- ap suét; i- entanpi; u- téc dé vong; W, C- téc dé tuong
[kPa], [K]; mmn- ti SO tang ap suat cia may dbi, tuyét déi; o, B- goc nghiéng cda téc do W, C khi ra

nen gio; khéi 6ng phun va canh dong

Hinh 3. St thay déi cdc théng s6 cua dong khi trong
ong phun va canh déng tuabin hwéng truc
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Nt Nmn- Ni€U suét cla tuabin, may nén; G,,- suét tiéu hao khi x& qua tuabin, [kg/s];

Gy, G, Gy - sUat tiéu hao khi xa qua khe h& dinh canh tuabin v&i khe hé & bat ky, &, va &,

[kg/s];

Gy Suat tiéu hao khong khi qua may nén, [kg/s]; .
Cac thdng s6 cua dong khi xa trén 6ng phun va canh ddng tuabin tang ap dwoc biéu thj trén

hinh 3 va hinh 4.

4. Két qua tinh todn

Hinh 4. Tam giac téc dé trén canh déng.

Két quéa nghién cru bang tinh toan trén déng co Diesel 3AL25/30 lai may phat dién cia hdng
Sulzer t&ng &p tuabin khi xa loai VTR-160N, vi du khi thay ddi hiéu sudt may nén tir 0,668 xubng
con 0,661 tirc gidm di 1% [3] thi suét tiéu hao nhién liéu g. ting 0,05%, ap suét tang &p Py gidm
1,74% va nhiét do khi xa Ty, tang 1én 0,24% nhuw trinh bay trong bang 1.

Két qua da dwoc nghién clru trong ving ti s6 tang ap suét 7, < 1,5 [7], khi gidm hiéu suat may

nén gioé tang ap 17,,, di 1% ti sb tang &p suat khong khi ting ap 7, gidm (0,4+0,45)%, nhiét d6 khi
x& Ty tng (0,6+0,7)% va suét tiéu hao nhién liéu ge ting (0,2+0,3)%.
Bang 1. Théng sb khi hiéu suét giam.

Ky hiéu Gi4 trj tinh % tang giam
N [] 0,668 | 0,661 -1,00
ge [9/kKW.h] 1924 | 1925 0,05
P [Kpa] 216,4 | 212,7 -1,74
Tix [K] 815 817 0,24

5. Khe hé hwéng kinh chudn cia mét sé loai tuabin ting ap

Vi du khe h& hwéng kinh chuén ciia mét sb loai tuabin tang &p dwoc ghi trong bang 2.

Bang 2. Khe h& huéng kinh clia mét sb loai tuabin tang &p.

Tuabin Khe hé& dinh canh Tuabin Khe hé dinh canh
[mm] [mm]
PDH-16N 0,6+1,2 TL-640 1,6-2,1
PDH-35N 0,7+1,4 VTX-150 0,28-0,35
PDH-50N 1,0:2,1 VTR-200 0,27+0,35
TK-23 0,5+0,6 VTR-250 0,37-0,45
TK-30 0,75+0,85 VTR-320 0,6:0,7
TKP-18 0,5+1,1 VTR-400 0,75-0,85
RT-67 1,2+1,3 VTR-500 0,9+1,1
YTV-656 1,6+2,0 VTR-630 1,12+1,38
TV-622 0,7-0,8 VTR-750 1,28+1,53
TL-430 1,6:2,1 ATL-6 0,4+0,5
TL-540 1,6=2,1 ATL-7 0,4+0,5
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6. Két luan

1. Khe hé huéng kinh ting sé lam cho cac théng sé cong tac cla tuabin tang 4p-may nén-déng
co diesel kém di, lwgng tiéu thu nhién liéu cho ddng co tang Ién.

2. Bé& |am gidm &nh hudng xau do khe hé tang thi khe h& nay phai dwoc lwu y khi bdo dwéng
tuabin, néu can thiét phai thay mét sb chi tiét dé duy tri khe hé trong gi¢i han dwoc ghi trong céc
tai liéu hwéng dan sir dung tuabin tang ap.

3. Khi déng co phai lam viéc v&i khe héd hwéng kinh cla tuabin tang ap Ién hon binh thwdng
can tang cwong kiém tra quan sat dong co khi hoat déng vi dong co diesel hoat dong véi cac
théng sb coéng tac kém nhw nhiét do khi x& tdng va may nén gié tang ap lam viéc gan khu vuc
khdng 6n dinh (hinh 2).
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